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Abstract
Background. Attitudes toward one’s ethnic group can have particular implications for health
functioning among groups that are misrepresented or discriminated against by societal
institutions. The present experiments tested the consequences of experiencing racism on
psychophysiological stress and executive function. Resilience and ethnic identity are examined
as a protective factors. Specifically, Experiment 1 testes how discrimination impacts (1) anxiety,
(2) heart rate, (3) working memory, and (4) the role of resilience as a protective factor.
Experiment 2 sought to (1) replicate Experiment 1, (2) explore the interaction of ethnic
identification and perceived prejudice on stress among Latinxs, and (3) establish a process model
that explain the mechanism of how perceiving prejudice activates a heightened biological stress
response, and in turn, impairs self-control leading to poor health choices. Experiment 1 revealed
significant increases in heart rate and self-reported levels of anxiety after experiencing racism.
Participants high on resilience exhibited less increase in anxiety, suggesting that resilience is a
protective factor that buffers the effect of racism. Experiment 2 replicated Experiment 1,
participants in the racism condition had significantly higher heart rate and anxiety, in comparison
to the no racism conditions. Results showed no effect of condition on cortisol and self-control.
Ethnic-identity did not moderate this effect. Contrary to predictions, participants in racism
condition were more likely to make a healthy food choice. Conclusion. The fact that about half
of Latinxs in the U.S. say they have experienced discrimination or have been treated unfairly
because of their ethnicity reinforces the importance of understanding the intersectionality of
ethnic identity and perceived prejudice as pathways to negative health outcomes.
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Introduction
The Pew Research Center reported that the nation’s minority groups, especially Latinxs,
are growing more rapidly than their non-Latinx White counterparts (Flores, 2017). Despite the
rising cultural diversity in the United States, research has demonstrated that in comparison to
non-Latinx Whites, minorities face many disadvantages that negatively impact their health
(Monnat, 2017; Kington & Nickens, 2001). The Centers for Disease Control and Prevention
(CDC) reported that minorities in the US are more likely to experience negative health outcomes
such as obesity, diabetes, poor self-rated health, more physically and mentally unhealthy days,
and higher rates of preventable hospitalizations (CDC, 2013). Here, we investigate racial
discrimination as a factor that leads to negative health outcomes among minorities.
Subtle and chronic forms of prejudice continue affecting minority groups in the US
(Braveman, Egerter, & Williams, 2011). Most research has concluded that factors such as
educational attainment, income, nativity, and socio-cultural determinants (i.e. language, societal
attitudes, stigma, and marginalization) contribute to health disparities among minority groups
(Pascoe & Smart Richman, 2009). Furthermore, ethnic identification has been identified as an
important individual difference factor that often moderates these effects (Smith & Silva, 2011).
The effects of daily prejudice are purported to influence health at multiple levels (Pascoe &
Smart Richman, 2009). To understand how individual’s respond to racism, research has applied
a stress and coping framework (e.g., Pascoe & Smart Richman, 2009; Major, Quinton, &
McCoy, 2002). This framework conceptualizes discrimination as a social stressor that sets into
motion a process of physiological responses (e.g., elevated blood pressure, heart rate, cortisol
secretions), which over time can have downstream effects on health (Brondolo et al., 2008;
Steffen, McNeilly, Anderson, & Sherwood, 2003). In addition, multiple reviews provide
1

comprehensive accounts of the harmful effects of perceived racism across a range of mental
health outcomes including depression, psychological distress, anxiety, and well-being (e.g.
Williams & Mohammed, 2009; Paradies, 2006). Altogether, the literature has linked prejudice
and racial discrimination to negative physical and psychological outcomes among individuals
identify with minority groups. Despite the vast research detailing correlational evidence, there
are few studies that test the effects of directly experiencing experimentally induced racism. That
is surprising given the large literature on racism, and racism and health. Here, we test the direct
and indirect effect of experiencing racism has on a variety of health outcomes.
HEALTH AS A CONSEQUENCE OF RACIAL DISCRIMINATION: OVERVIEW
Several reviews have detailed the impact perceived racism and discrimination can have
on health (see Pascoe & Smart Richman, 2009). Paradies and colleagues (2015) reviewed 333
articles on racism and health and found that racism was associated with poorer mental health,
including depression, anxiety, and psychological stress. In addition, they also reported that
racism was associated with poorer general health and poorer physical health. Despite the
increased research on discrimination and health, there is limited experimental research
addressing the pathways by which racism affects health. In their meta-analytic review, Pascoe
and Smart Richman (2009) identified 177 non-experimental studies and only 15 experimental
studies. Furthermore, among the studies that characterized discrimination as a social stressor,
only twelve included sufficient data to investigate its relationship to stress. Of these 12 studies,
two examined physical stress response in the form of cardiovascular reactivity, whereas the
remaining 10 considered psychological stress responses to perceived discrimination. Similarly,
Paradies (2006) conducted a systematic review of empirical research on racism and health that
yielded 138 empirical studies. The meta-analysis included a variety of study designs such as
2

cross-sectional (n=105), cohort (n=16), experimental (n=12), and case-control (n=5). Of the 12
experimental studies, only five utilized racist stimuli instead of assessing self-reported racism
(Paradies, 2006).
Across both reviews, authors utilized multiple experimental methodologies, which
include watching racist film clips, imagining racially noxious scenes, reading articles describing
discrimination against the participant’s in-group, speaking about racially charged topics, and
writing about experiences of racism or discrimination. The most closely related study had
participants read a response from a confederate evaluator who espoused sexist views.
Participants did not, however, directly experience sexism (Pascoe & Smart Richman, 2009).
Despite the variation in experimental methodologies, none of the studies directly investigated
how experiencing racism in an experimental setting influences health, particularly stress. Thus,
the direct effect of experiencing discrimination is unknown.
Health as a Consequence of Racial Discrimination: Stress
Stress is the physiological demand placed on the body when one must adapt, cope, or
adjust (Nevid & Rathus, 2009). Stress can be essential in keeping an individual alert; however,
intense or prolonged stress can be overwhelming. Stress due to perceived discrimination is
theorized to be a key factor in health disparities among ethnic/racial and other minority groups
(De Castro, Gee, & Takeuchi, 2008; Williams & Mohammed, 2009; Meyer, Schwartz, & Frost,
2008; Guyll, Matthews, & Bromberger, 2001). The literature suggests that experiencing
discrimination is perceived as stressful, but that connection has not been explicitly tested.
Research shows that racism may generate a series of negative emotional responses and
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physiological arousal (Zeiders, Doane, & Roosa, 2012; Sawyer, Major, Casad, Townsend, &
Mendes, 2012; Wagner, Lampert Tennen, & Feinn, 2015).
When an individual experiences threat, such as racial discrimination, the hypothalamus
initiates an “alarm system” in the body. Through a combination of nerve and hormonal signals,
this system prompts one’s adrenal glands, located atop your kidneys, to release a surge of
hormones, including cortisol and adrenaline. These hormones produce the stress response.
Recent evidence has shown that discrimination can activate a series of physiological
changes, such as activating the hypothalamic-pituitary-adrenal (HPA) axis (Clark, Anderson,
Clark, & Williams, 1999; Harrell et al., 2011). When the HPA axis is activated in response to
stress, the central nervous system stimulates the paraventricular nucleus of the hypothalamus,
which then releases corticotrophin hormones and arginine vasopressin to the pituitary gland. In
turn, corticotrophin hormones and arginine vasopressin stimulate the release of
adrenocorticotrophic hormones, leading to the secretion of glucocorticoids (i.e., cortisol) from
the adrenal cortex (Gunnar and Quevedo, 2007). Cortisol alters immune system responses and
suppresses the digestive system, the reproductive system and growth processes. In addition,
cortisol causes an increase in heart rate and blood pressure, which is known as adrenaline. This is
referred to as one’s natural “flight or fight” response. This complex natural alarm system also
communicates with the brain regions that control mood, motivation and fear.
Although the stress response system is essential for daily functioning, the long-term
activation of can disrupt almost all the body's processes. Theoretically, repeated exposure to
racism produces both physiological and psychological stress that can lead to decreased mental
health, physical health, and cognitive performance (Pascoe & Smart Richman, 2009). Over
4

exposure increases the risk of many health problems, such as anxiety, digestive problems, heart
disease, sleep problems, weight gain, and memory and concentration impairment. For example,
in one particular experiment, Latinas who anticipated interacting with a biased partner showed
greater blood pressure increases and sympathetic nervous system activation during speech
anticipation, and reported more threat-related cognitions and emotions before and after the
interaction, than did those led to believe their partner was not prejudiced (Sawyer, Major, Casad,
Townsend, & Mendes, 2012).
By triggering a sustained activation of stress responses, racism may decrease an
individual’s cognitive resources, potentially increasing participation in unhealthy behaviors
(Inzlicht, McKay, & Aronson, 2006). When one experiences discrimination, a series on
involuntary stress responses are activated (Inzlicht & Kang, 2010). Stress responses increase
arousal and disruptive thoughts that utilize limited working-memory and self-control aptitude
(Cadinu, Maass, Rosabianca, & Kiesner, 2005; Beilock, Rydell, & McConnell, 2007). When
self-control resources are used to control thoughts, behaviors or emotions, performance on
subsequent tasks requiring self-control can be diminished. For example, Salvatore and Shelton
(2007) found that ambiguous racism produced the highest level of depletion among Black
participants. This study is consistent with additional evidence that supports the argument that
stress induced by perceiving racial discrimination leads to decreased executive function, selfcontrol, and working memory (Richeson & Shelton, 2003; Richeson & Trawalter, 2005; Inzlicht,
McKay, & Aronson, 2006; Monteith and Spicer, 2000).
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Health as a Consequence of Racial Discrimination: Self-Control
Self-control refers to the mental effort individuals use to regulate their own behavior
(Muraven & Baumeister, 2000). Self-control is “characterized by the ability to adjust behaviors
and internal responses (i.e., cognitions) to better align with goal-directed behaviors that
ultimately result in goal attainment” (D’Lima, Pearson, Kelley, 2012). More specifically, selfcontrol entails that an individual engages in the monitoring of their impressions, controlling their
emotions and feelings, eating and drinking in moderation, and delaying their gratification
(Muraven, Tice, & Baumeister, 1998).
Some researchers have argued that expressing self-control is a limited resource. Thus,
exercising some degree of self- control on a task depletes self-control as a resource and in turn
impairs performance on any following tasks. Research has shown that among individuals who
belong to ethnic groups, prejudice and discrimination depletes self-control. For example,
research has shown that individuals whose stigma was made salient had more impaired selfcontrol than those whose stigma was not made salient (Inzlicht, et. al, 2006). The implication is
that dealing with experiences of discrimination may leave individuals with less energy or
resources for making healthy behavior choices. Research examining these pathways suggests that
perceived discrimination is related to health behaviors that have clear links to disease outcomes,
such as smoking (Landrine & Klonoff, 1996), alcohol and substance abuse (Bennett, Wolin,
Robinson, Fowler, & Edwards, 2005; Martin, Tuch, & Roman, 2003; Yen, Ragland, Grenier, &
Fisher, 1999), as well as nonparticipation in behaviors that promote good health (McSwan, 2000;
Ryan, Gee, & Griffith, 2007; Yoshikawa, Wilson, Chae, & Cheng, 2004).
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PROTECTIVE STRATEGIES AND FACTORS TO COPE WITH RACIAL DISCRIMINATION
The involuntary responses activated by negative experiences like racism and
discrimination should invoke coping strategies, including resilience (Luthar, Cicchetti, & Becker,
2000). Resilience is defined as the ability to achieve positive developmental outcomes in the
context of adversity and stress (Luthar & Cicchetti, 2000; Masten, 2001). Resilience derives
from the psychological, social, and material resources that protect individuals against the
negative experiences that confront them (Min, 1995). This protective process provides a variety
of ways for individuals to adjust positively and to flourish in even the worst of conditions.
Research has shown that many individuals are capable of adapting to stressors, which is
evidenced by their positive behavior patterns and favorable outcomes (Garmezy, 1991).
Individuals can posses qualities that make them resilient or could be nurtured in environments
that teach them to be resilient (McCreary, Cunningham, Ingram, & Fife, 2006). Garmezy,
Masten, and Tellegen (1984) constructed a protective model of resilience suggesting that there
may be factors that buffer individuals from the influences of risk factors, reducing the likelihood
of negative outcomes and thereby preserving or even increasing their resilience. These protective
factors or moderators, then, may “impart a kind of immunity against stress” (Garmezy et al.,
1984, p. 102). Thus, individuals might often find meaning in their adversity and emerge from
negative racial interactions with increased resilience and intact well-being.
As minorities in the US continue to experience health disparities, various authors agree
that examining the resilience is of great importance (e.g., Davis & Stevenson, 2006; Utsey,
Bolden, Lanier, & Williams, 2007). In particular, it is important to examine the relationship
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between racial discrimination and resilience, given that racial discrimination may prevent an
individual’s ability to cope and overcome various circumstances.
Social attitudes regarding one’s ethnic group can have explicit implications for health
outcomes, particularly among groups that are misrepresented or discriminated against by societal
institutions (Paradies, 2006; Yancey, Siegel, McDaniel, 2002). Conversely, perceptions of the
self, guided by one’s ethnicity can dictate the ability to resist internalizing the negative images of
the group portrayed by the dominant culture (Steel, Spencer, & Aronson, 2002). While the
research detailed above describes the extent to which highly identifying with an ethnic group
positively impacts health by acting as a positive personal dispositional, psychologists and other
scholars have argued that for individuals with ambiguous ethnic identities, perceived racial
discrimination and stigma negatively affects their health outcomes. Competing research has
presented that strong ethnic identity may augment attention to discrimination, which some have
suggested could be health-harming, and thus poses a competing hypothesis pitting ethnic identity
as a risk-factor (Cross, 1991; Romero & Roberts, 1998).
All societies are organized in a hierarchy, with some groups having a higher status in
society than others. In a hierarchical society, ethnic minorities typically hold a place in the lower
levels of the pyramid. Societal hierarchies affect the way ethnic minorities are viewed and the
value other groups assign to them. In turn, the relationship between groups can affect the
material and psychological realities of the members of ethnic groups. It is most often that case
that ethnic minorities are tagged with negative stereotypes and beliefs (Paradies, 2006).
The negative values associated with Latinx’s create stigma (Interian, Martinez,
Guarnaccia, Vega, & Escobar, 2007). Stigma is defined as a “pervasive and powerful
8

phenomenon linked essentially to the value associated with social identities” (Dovidio, Gaertner,
Niemann, Snider, 2001, p. 167). Research has demonstrated that stigma involves recognizing
that the individuals differ in some defining characteristic and devaluating those in possession of
it (Goffman, 1963). If an individual is negatively impacted by their ethnic membership, he/she
can begin experience undesirable outcomes (prejudice and discrimination) or questioning their
membership (attributional ambiguity).
Studies have demonstrated that individuals who have a strong identity pay attention to in
group-outgroup relations (Syed & Azmitia, 2010). Given that ethnic minorities typically hold
lower statuses makes minorities vulnerable to experience negative interactions with members of
other groups. This is known as systemic racism, which can be defined as, “organized systems
within societies that cause avoidable and unfair inequalities in power, resources, capacities and
opportunities across racial or ethnic groups” (Paradies, Ben, Denson, Elias, Priest, Pieterse, et. al,
2015, pg. 2). Racism can range from open threats and insults to deeply embedded social systems
and structures (Berman & Paradies, 2010). Racism can impact health through multiple pathways
such as reduced access to resources (e.g. housing and education), adverse cognitive/emotional
processes, allostatic load, increased engagement in unhealthy behaviors (e.g. alcohol
consumption), and physical injury from racially-motivated violence. A recent meta-analysis
found that racism lead to poorer mental health (anxiety and psychological stress), poorer physical
health, and poorer general health (Paradies, et. al, 2015). Among physical health outcomes,
overweight-related measures, such as obesity, yielded the strongest negative relationship. These
results suggest that chronic exposure to racism may be implicated in hypothalamic-pituitaryadrenal (HPA) axis dysregulation that, in turn, can damage bodily systems and lead to physical
outcomes such as cardiovascular disease and obesity. Furthermore, the relationship between
9

racism and health is significantly more negative for Asian Americans and Latinxs, in comparison
to African Americans (Paradies, et. al, 2015). In parallel, research suggests that individuals who
strongly identify with their ethnic group are more likely to report experiences of racism and
discrimination (Sellers & Shelton, 2003), and experience distress as a product (McCoy & Major,
2003).
Individuals can perceive the negative attitudes of out-group members in a variety of
ways. In particular, research has shown that minorities interpret these negative experiences
differently. The concept of attributional ambiguity refers to the difficulty members of
stigmatized or stereotyped groups (e.g. ethnic minorities) have in interpreting feedback (see
Crocker & Major, 1989). Attributional ambiguity posits that when members of stigmatized or
oppressed groups are aware that others regard them negatively, they feel uncertainty about
whether negative outcomes are due to discrimination against them or their own behavior
(Crocker, Voelkl, Testa, & Major, 1991). In most cases, attributional ambiguity occurs in social
interactions between people who differ in their social identities. In these cases, a person
experiences uncertainty about whether the treatment they receive is based on personal
deservingness or his/her social identity (Crocker, Cornwell, & Major, 1993). This ambiguity
allows stigmatized individuals to maintain positive feelings about themselves (Crocker & Major,
1989). However, by disregarding feedback individual’s miss crucial opportunities for self-growth
and discovery, which may lead to a chronic state of uncertainty that heightens stress (Aronson &
Inzlicht, 2004).
Research on attributional ambiguity suggests that some members of low-status groups
justify the existing social order, do not attribute outcomes to bias, and internalize feelings of
inferiority (e.g. Major, Gramzow, McCoy, Levin, Schmader, & Sidanius, 2002). These
10

manifestations of attributional ambiguity can be expressed behaviorally, physiologically, and
emotionally when individuals engage in interracial interactions. For example, one particular
experiment studied the emotional, physiological, and behavioral responses of White and Black
participants after receiving positive (accepting) or negative (rejecting) social feedback from a
same-race or different-race confederate (Mendes, Major, McCoy, & Blascovich, 2008). The
results revealed that when individuals interact with a same-race member, they express negative
responses to social rejection and positive responses to social acceptance. When expressing
negative responses, results produced increased cardiovascular reactivity. In comparison, when
participants interacted with and were socially rejected by a different-race confederate, the
rejection engendered more anger and increased cardiovascular reactivity. The results of this
experiment provide some evidence for the relationship between discrimination and its impact on
emotional and physical health.
Altogether, the research on attributional ambiguity provides a rich framework to
investigate patterns of physiological responses when and individual experiences discrimination
and address its relationship to health outcomes (Mendes, et al, 2008). It is not too far to speculate
that these factors might be closely linked to stress, although these pathways remain unlinked.
Furthermore, there is a gap in the literature which assesses the effect of these factors on Latinx
health as the research in these areas have predominantly focused on African Americans (Mendes,
et al, 2008).
PRESENT RESEARCH
The present research provides a unique opportunity to investigate the mechanism that
leads to decreased health status among minorities, particularly Latinx. Here, we tested the
11

consequences of experiencing racism as a factor that produces a negative effect expressed
through mental and physical stress that impact cognition. To do this, two experiments were
conducted. Data and experimental materials for both studies can be found at the Open Science
Framework website, osf.io/khnuy.
Experiment 1 tested the extent to which experiencing racial discrimination impacts (1)
anxiety, (2) heart rate, and (3) working memory. Experiment 1 also investigated the role of
resilience as a protective factor. It was hypothesized that manipulated racism would lead to
greater self-reported stress and physiological stress as measured via heart rate. It was also
anticipated that individuals high on resilience would exhibit minor upsurges in heart rate and
anxiety responses to racism. Finally, this experiment aims to provide causal support for the effect
of racism as a stress-inducing factor and explore the extent to which resilience serves as a
protective or risk factor.
Experiment 2 replicated the findings of Experiment 1 and expanded on these findings by
investigating the effect of ethnic identity and perceived prejudice on stress, self-control, and
health choices. Experiment 2 addressed the extent to which racial discrimination impacted health
as operationalized through stress, self-control, and health choices. This experiment tested for the
effect of racial discrimination as a stress inducing factor and explored the extent to which ethnic
identity serves as a protective or risk factor. More specifically, the proposed research assessed
the interaction between ethnic identity and perceived prejudice on stress. By enhancing ethnic
identity research in health psychology we hope to (1) elucidate the role of ethnic identity on
health disparities and health equity and (2) introduce experimental research that frames future
research investigating health disparities through socio-cultural lens.
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Experiment 1
Experiment 1 tested the consequences of experiencing racism as a factor that produces a
negative effect expressed through mental and physical stress. It also sought to investigate if
experiencing racism directly impacts cognition. Mental stress was operationalized as cognitive
processing capacity and it was hypothesized that experiencing racism would produce a cognitive
load, which would lead to reduced cognitive capacity on working memory measures.
Furthermore, research is limited regarding the factors that can help individuals that experience
racism and discrimination combat the stress response. It was hypothesized that manipulated
racism would lead to greater self-reported stress and physiological stress as measured via heart
rate. It was also anticipated that individuals high on resilience would exhibit less extreme
upsurges in heart rate and anxiety responses to racism. Finally, this experiment aimed to provide
causal support for the effect of racism as a stress-inducing factor and explored the extent to
which resilience serves as a protective or risk factor. Data and experimental materials can be
found at the Open Science Framework website, osf.io/6vzux. The study was approved by the
University of Texas, El Paso institutional review board, and all participants provided informed
consent.
METHOD
Participants
One-hundred and three participants were recruited from the University of Texas at El
Paso. Only data from self-identified Latinx (n=89) or African American (n=4) participants were
included (76.3% Female, Mage = 21.5 years; SD = 4.94; range = 18 - 42). Participants

13

volunteered to participate for course credit (n=85) or for $10 by selecting the study from a list
posted on the Psychology Department’s research participant pool Web site. We randomly
assigned participants to the racism (n =49) or no-racism condition (n =44).
Sample Size
Sample size estimations were conducted using G*Power (Faul, Erdfelder, Lang, &
Buchner, 2007). The sample size estimation calculated the effect reported in Sawyer, et al.
(2012) for the interaction phase (Phase II), which was d= 0.65 (f²=.1067). This was calculated
using the means and standard errors for the prejudice condition (M=94.54, SE=1.70, N=27) and
the non-prejudiced condition (M=89.04, SE=1.60, N=27). Using G*Power, we computed the
required sample size to detect a medium effect with the specified parameters: power=0.80,
α=.05, f²=.1067. This yielded a total sample size of 88 participants.
Design
The present study was a mixed factorial design. The two independent variables were
experimental condition (racism vs. no racism) and time (pre- vs. post-interaction). Experimental
condition was the between-groups factor and time was the within subject (repeated measures)
factor for heart rate measurement. The dependent variables included heart rate, self-reported
levels of anxiety, and working memory. No other variables were collected.
Materials and Procedure
All participants were told that the purpose of the study was to evaluate an online
mentoring program. The study was completed through three phases: pre-test, interaction, and
post-test.
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Pre-test. Upon arriving to the lab, students completed a series of questionnaires that
included the Brief Resilience Scale (Smith, B. W., Dalen, J, et al. 2008), the anxiety subscale of
the State-trait anxiety Inventory (Marteau & Bekker, 1992), and standard sociodemographic and
background questions (Appendix A). To measure stress, heart rate was operationalized as a
physiological indicator of stress measured using the NoninConnect Wireless Pulse Oximeter,
which provided a digital measurement of the participants’ pulse.
Brief resilience scale. Participants were asked to complete the 6-item scale from the Brief
Resilience Scale to assess level of resilience (Smith, B. W., Dalen, J, et al. 2008). The items
assessed resilience after experiencing negative events (see Appendix B). One of these items was
“I tend to bounce back quickly after hard times”. Participants responded using a 5-point Likerttype scale that ranged from (1) strongly disagree, (2) disagree, (3) Neutral, (4) agree, (5) strongly
agree. The scale mean was calculated such that higher scores indicted higher self-control. The
measure yielded a Cronbach’s α = 0.81.
State-trait anxiety inventory. Participants were asked to complete the 6-item subscale
from the State-trait anxiety inventory to assess level of stress (Marteau & Bekker, 1992;
Appendix C). The items assessed how they felt at the current moment. These items were: “I feel
calm,” I feel tense,” “I feel worried,” “I feel upset,”, “I feel relaxed,” and “I feel content.”
Participants responded using a 4-point Likert type scale ranging from (1) “Not at all,” (2)
“Somewhat,” (3) “Moderately,” and (4) “Very much.” The scale mean was calculated such that
higher scores indicted higher anxiety. Self-reported levels of stress were collected during the pre(Cronbach’s α = 0.77) and post- (Cronbach’s α = 0.81) experimental manipulation.
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Physiological indicators of stress. Heart rate was collected twice during the study, once
before interacting with the “mentor” and once after the interaction was over (Appendix F). To
measure heart rate, an electronic device was placed on the participant’s fingertip to measure
pulse. The NoninConnect Wireless Pulse Oximeter provides digital measurement of the
participants pulse. It transmits all the data wirelessly via Bluetooth Consistent with previous
research, we compared heart rate across the two phases in addition to assessing heart rate
differences across conditions (Kudielka, Schommer, Hellhammer, Kirschbaum, 2004).
Interaction. Following the pretest questionnaire, participants were randomly assigned to
the racism or no racism condition. At this point, the researcher informed the participant that s/he
would be engaging in a mentoring session with a graduate student (a confederate in a separate
room) from another institution. All interactions were live, pre-scripted, and occurred using text
messaging through Google-hangouts. Google-hangouts is a communication platform that allows
online conversation between two users. Appendix D details the procedures and interaction
between the confederate and participant in the racism condition and Appendix E details the
procedures and interaction in the no racism condition.
Prior to messaging the confederate, students were shown a video of their “mentor” to
help them form an impression. The reason participants were shown the video was to allow them
to make snap judgments and decision about their mentor and to increase their credibility that the
confederate was a real person. The video provided some background information regarding the
“mentor’s” professional and personal background. Across conditions, participants viewed that
their “mentor” was currently studying Finance in Charlottesville, Virginia, self-identified as
White, and likes to be politically active. After watching the video, students were asked to write
an introductory paragraph to the confederate to share background information using a prompt
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where they stated their name, major, time they have lived in El Paso, TX, what it means to them
to be a minority, and why they believe mentoring minorities is important. This was used as a
prime for ethnic identity to ensure that their minority status was salient as they went into the
interaction phase.
After the introductory paragraph, participants asked the confederate four predetermined
questions regarding their mentoring style, such as “Why do you think diversity is important?” In
the racism condition, the confederate responded, “I think diversity is important because
minorities need a lot of help. Also, minorities need help and education to decrease the
overwhelming amount of violent crime in our major cities committed by Blacks and Latinos.” In
comparison, in the no-racism condition, the confederate responded, “I think diversity is
important because our nation is changing, and our higher education institutions need to reflect
this diversity. Also, I think diversity in the workforce fosters innovation and competitiveness in
business.” After the participant asked the confederate the four mentoring questions, the
confederate asked the participant why they chose their major, what their long-term plans area,
and to list their strengths and weaknesses, to which the confederate consistently responded
“Interesting, choices!” across both conditions.
Participants were then informed that they would be completing an exercise, which would
be evaluated by their mentor to gauge their ability and provide some mentored feedback. The
exercise consisted of two logic and reasoning questions and a writing prompt. The logic and
reasoning would inform the mentor on the student’s critical thinking and problem solving. The
writing prompt would help the mentor evaluate the student’s verbal and writing skills.
Participants were given four minutes to complete the task and then submitted the responses to the
confederate. Upon submission, the researcher informed the participant that the mentor would be
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grading their responses based on a semi-structured rubric, which might lead to a subjective
grade. In addition, the researcher informed the participant that the confederate would give them
some feedback. All participants received a grade of C+, however, written feedback differed by
condition. In the racism condition, the confederate made blatantly racist comments such as, “I’m
not sure if English is your first language but it seems to me that you need to improve in this area.
Also, I am concerned with your logic and reasoning performance, but maybe these can be
associated with cultural/regional differences.”
Post-test. The researcher recorded the participant’s heart rate immediately after s/he
finished reading the feedback from the confederate (see Appendix F). After the researcher
recorded the heart rate, the participants were instructed to complete two working memory tasks.
The tasks consisted of (1) counting backwards, starting at 100 and subtracting 7 for a total of 5
trials (100-7; 93-7, 86-7, 79-7, 72-2; and 65) and (2) count backwards for 10 continuous numbers
as quickly and accurately as possible beginning at the number 20. Following the working
memory tasks, participants completed the anxiety measure for a second time.
Working memory task. Working memory was measured using the Serial 7 calculation
task and a count-back task. The calculation task involved having the participant begin at 100 and
subtract 7 for a total of 5 trials (100-7; 93-7, 86-7, 79-7, 72-2; and 65). Experimenters incorrectly
coded this measure and the data could not be analyzed. As such, this will no longer be discussed.
In the count-back task, participants were instructed to count backwards 10 continuous
numbers as quickly as possible beginning at the number 20. Participants completed three timed
attempts. The total countback score was calculated by averaging each participant’s time across
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the three trials (see Appendix F). After completing the task participants were thanked and
debriefed.
Statistical Analysis Plan
Reliability analyses. We conducted reliability estimates for the item scales by computing
Guttman-Cronbach’s alpha (α).
Repeated Measures Multivariate Analysis of Variance (MANOVA). The analyses
were conducted with the General Linear Model (GLM) in SAS®, version 9.4 (2012) and set
hypothesis tests at α= 0.05, 2-tailed. Pillai’s trace was used as a test statistic in MANOVA. This
test is considered to be the most powerful and robust statistic for general use, especially when
you have small sample sizes.
Zero-order correlations. We conducted bivariate zero-order correlational analyses to
assess the relationship between resilience, heart rate, and anxiety.
RESULTS
Effects of Racial Discrimination on Heart Rate
The multivariate effect indicated a significant interaction between changes in heart rate
and experimental condition, Pillai’s Trace = 0.215, F (1, 90) = 24.72, p < .0001. The univariate
analyses for each of the dependent variables indicated that participant’s heart rate differed across
racism and no racism experimental conditions. Specifically, results revealed no significant
differences in heart rate levels by condition before the interaction with the confederate (F (1, 91)
= 0.03, p = 0.87). Differences in heart rate levels differed after the interaction with the
confederate (F (1, 91) = 18.88, p < 0.001, ηp2 = 0.17). In the racism condition, participant’s heart
19

rate increased after interacting with the racist confederate (Mpre=81.55, Mpost=86.94, t (48)=-3.40,
p< .01). In contrast, heart rate decreased among participants in the no-racism after interacting
with the confederate (Mpre=81.52, Mpost=76.88, t(42)=4.20, p< .01). Figure 1 depicts heart rate
levels as a function of experimental condition at the two time points (pre- vs. post-).
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Figure 1: Effect of manipulated racism on heart rate after participants interacted with the
confederate. Condition differences for heart rate are statistically significant at
p<0.01.
Effects of Racial Discrimination on Self-reported Anxiety
The multivariate effect for the experimental condition (racism vs. no racism) X time (preand post- interaction) on self-reported levels of anxiety was statistically significant, Pillai’s Trace
= 0.023, F (1, 91) = 27.30, p < .0001. Participants’ self-reported anxiety significantly differed by
pre- and post-interaction as a function of whether they interacted with the racist or not racist
confederate. The univariate analysis no significant differences across condition in self-reported
anxiety before the interaction with the confederate (F (1,91) = 3.66, p = 0.06). In contrast, after
the interaction with the confederate, participants in the racism condition had significantly higher
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anxiety (F (1, 91) = 9.87, p = 0.002, ηp2 = 0.10). In the racism condition, participants’ selfreported anxiety increased after (Mpre=1.89, Mpost=2.63, t(48)=-6.59, p< .001) interacting with
the racist confederate. Pre- and post- anxiety did not differ among participants in the no-racism
condition (Mpre=2.17, Mpost=2.09, t (42)=0.77, p=.45). Figure 2 depicts self-reported anxiety as a
function of experimental condition at the two time points (pre- vs. post-).
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Figure 2: Effect of manipulated prejudice on anxiety after participants interacted with the
confederate. Condition differences for anxiety are statistically significant at p<0.01.
Correlational analyses yielded a significant negative correlation between post- anxiety
scores, such that participants high on resilience exhibited less upsurges anxiety (see Table 1).
The correlation between resilience and anxiety was r= -0.54 in the racism condition and r= -0.31
in the no racism condition. These were not statistically different (p=. 09). In addition, resilience
was negatively correlated with changes in anxiety. Lower resilience scores were associated with
greater intensifications of heart rate after interacting with the confederate in the racism condition.
This correlation was not significant in the no racism condition. To further investigate this effect,
we conducted a simple linear regression to test the effect of resilience on post-anxiety among
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participants in the racism condition. Results revealed a significant regression model, (F (1, 47)
=19.77, p<.000), with an R2 of .30. For every one-unit increase in resilience, there was a .68 unit
decrease in self-reported anxiety.
Table 1. Descriptive Statistics and Correlations for Scales used in Experiment 1
Racism
M

SD

1

2

3

4

5

6

1. Resilience

3.41

0.77

2. Pre Heart Rate

81.55

11.34

-0.25

3. Post Heart Rate

86.94

11.82

-0.17

0.54*

4. Δ Heart Rate

5.39

11.10

0.07

-0.45*

0.51*

5. Pre Anxiety

1.89

0.68

-0.42*

0.05

-0.03

-0.08

6. Post Anxiety

2.63

0.96

-0.54*

-0.01

0.16

0.19

0.59*

7. Δ Anxiety

0.73

0.78

-0.31*

-0.06

0.22

-0.29*

-0.14

0.71*

3

4

5

6

No Racism

M

SD

1

2

1. Resilience

3.56

0.54

2. Pre Heart Rate

81.52

11.48

-0.09

3. Post Heart Rate

76.88

10.15

-0.02

0.81*

4. Δ Heart Rate

-4.28

6.68

0.07

-0.47*

0.14

5. Pre Anxiety

2.17

0.73

-0.29

0.05

0.14

0.13

6. Post Anxiety

2.09

0.64

-0.31*

0.06

0.05

0.05

0.46*

7. Δ Anxiety

-0.08

0.72

0.02

0.00

-0.09

-0.09

-0.61*

*Note * p < 0.05
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0.43*

Effects of Racial Discrimination on Memory
Experiment 1 employed two measures of working memory to test the extent to which
experiencing racial discrimination depletes cognitive functioning. Working memory was
measured using the Serial 7 calculation task and a count-back task. The calculation task involved
having the participant begin at 100 and subtract 7 for a total of 5 trials (100-7; 93-7, 86-7, 79-7,
72-2; and 65). Analyses to test the effect of racial discrimination on the Serial 7 calculation task
were not performed because experimenters incorrectly coded this measure and the data could not
be analyzed. In the count-back task, participants were instructed to count backwards 10
continuous numbers as quickly as possible beginning at the number 20. Participants completed
three timed attempts, which were averaged to create one score for each participant. Results
revealed there were no significant differences in the amount of time participants completed the
countback task between participants in the racism (M=5.58, SD=1.62) and no racism (M=5.78,
SD=1.49) condition (t (91)=-0.59, p=. 56). Contrary to hypothesized, participants in the racism
condition on average performed the task just as fast (5.58 seconds) as participants in the noracism condition (5.78 seconds).
DISCUSSION
The findings from Experiment 1 support the hypothesis that experience racism activates a
psychophysiological stress response. Experiencing racism lead to increased heart rate and selfreported anxiety. After interacting with the racist confederate, participant’s heart rate increased
by an average of 5.39 beats per minute and reported an average 0.74-point increase on anxiety.
In contrast, participants in the no racism conditions reported feeling less anxious and exhibited
decreases in heart rate after interacting with the confederate. Specifically, heart rate decreased by
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4.64 beats per minute on average and self-reported anxiety increased by on 0.46-points on
average. Experiment 1 provides causal support for the effect of racism as a stress-inducing factor
and begins to identify factors that (1) contribute to the disproportionate health outcomes among
Latinos and (2) provide coping strategies to counteract the negative effects of racism.
The Pew Research Center has reported that roughly half of Latinxs have experienced
discrimination (Krogstad & Lopez, 2016). These reports provide evidence for the prevalence of
discrimination in the “real-world” and calls for examination of the causal paths that lead to
decreased health status among racial minorities. Experiment 1 provides causal evidence that
involuntary responses are activated by negative experiences like racism and discrimination. In
particular, this experiment shows that interacting with individuals who voice their biases and
behave in racist ways causes our bodies and mind to react in in negative psychophysiological
ways. Although everyone experiences stress, the amount of stress one experiences and how we
react to it can lead to a wide variety of health problems. Experiment 1 shows that experiencing
racism leads to stress, which has been linked to negative mental and physical health outcomes
(Paradies, 2015). Given the results from Experiment 1, it is worth noting that a short interaction
produces robust stress consequences, which may have detrimental consequences for individuals
who are continuously exposed to racism.
Research has also shown that activation of stress responses should invoke coping
strategies, including resilience (Luthar, Cicchetti, & Becker, 2000). Correlational analyses
provided partial support for this hypothesis in the context of racism. When individuals
experience racism, a psychophysiological reaction is activated. The body experiences mental and
physical stress responses that lead to high heart rate and anxiety. Experiment 1 yielded support
for the role of resilience as an individual difference factor that buffers the negative outcomes of
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racism. Individuals high on resilience would exhibit minor upsurges in heart rate and anxiety
responses to racism. The strength of the association between resilience and anxiety was greater
in the racism condition than the no racism, suggesting that resilience is activated in a unique way
when the participant interacted with the racist confederate. However, these differences should be
interpreted with caution. Overall, Experiment 1 provides support for the negative psychological
and physiological impact being racially discrimination has on minorities. This is the first step to
outline the pathway that links racial discrimination with decreased health status of minorities in
the US.
Despite the notable contributions of Experiment 1, there were two noteworthy
limitations. The literature posits that self-control resources are used to control thoughts,
behaviors or emotions, performance on subsequent tasks requiring self-control can be
diminished. Salvatore and Shelton (2007) found that ambiguous racism produced the highest
level of depletion among Black participants. Experiment 1 failed to garnish evidence that
supports the argument that stress induced by perceiving racial discrimination leads to decreased
executive function, self-control, and working memory (Richeson & Shelton, 2003; Richeson &
Trawalter, 2005; Inzlicht et al., 2006; Monteith and Spicer, 2000). Specifically, Experiment 1
yielded non-significant effects for experimental condition on working memory. However, of the
two measures of working memory, one was invalidated due to Coder/Research Assistant error.
Specifically, Coders/ Research Assistants did not specify the amount of total errors, only if trials
where completed. These errors provided insufficient and inadequate data, thus this outcome
(Serial 7 calculation task) was not analyzed. The second measure of working memory was the
count-back task. As noted, statistical analyses revealed no significant differences on average time
used to complete the countback task by experimental condition. While at the time, the calculation
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and countback tasks were identified as the best measures, we have since identified more sensitive
and sophisticated tools that assess working memory and cognitive load. Thus, future studies
should investigate the effect on racial discrimination and racism on working memory by utilizing
methods such as the reaction time, N-back task, and even EEG.
Altogether, Experiment 1 provides a solid foundation to investigate racism in the
laboratory, by mimic “real-world” interactions between in-group and outgroup members and
how these interactions shape the well-being of racial minorities. Consistent stress and coping
frameworks, perceptions and experiences of racial discrimination produce additive stress that, at
the very least, triggers a cascade of reactions of (1) coping strategies like resilience and (2)
psychological and physiological responses like anxiety and heart rate, respectively (Clark,
Anderson, Clark, & Williams, 1999).

26

Experiment 2
The findings from Experiment 1 indicated that experiencing racism activates a
psychological and physiological stress response. In addition, Experiment 1 provided some
evidence that resilience functions as a protective factor to counteract the negative health effects
of experiencing racial discrimination. Experiment 2 extended the findings of Experiment 1 by
introducing factors that impact the mechanisms that lead to the increased stress responses
following the experience of racial discrimination.
Research has shown that discrimination can activate a series of physiological changes, such as
activating the hypothalamic-pituitary-adrenal (HPA) axis, activating a series of responses that
stimulate the release of adrenocorticotrophic hormones, leading to the secretion of
glucocorticoids (i.e., cortisol; Gunnar and Quevedo, 2007). Cortisol causes an increase in heart
rate and blood pressure, which is known as adrenaline. Experiment 2 included (salivary) cortisol
with the purpose of linking physical, psychological, and physiological indicators of stress to
discrimination. In addition, we investigate the extent to which this cascade of stress responses
impairs self-control and subsequent food-choices. Altogether, experiment 2 had multiple
purposes: (1) replicate the findings from Experiment 1; (2) investigate the relationship between
racism and ethnic identity as predictors of heart rate, anxiety, and cortisol; and (3) investigate the
extent to which experiencing racism influences self-control and subsequent behavioral foodchoices.
First, we predicted that participant’s in the racism condition would exhibit greater selfreported anxiety, heart rate/beats per minute, and adrenal hormones (cortisol) after the interaction
with the racist confederate, in comparison to participants in the no racism condition. These
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predictions are consistent with research on the biological stress processes that impact
physiological wear and tear of allostatic load. Discrimination is a strong determinant of minority
physical and mental health, and racism is recognized as a major contributing factor in health
disparities (Williams & Mohammed, 2009).
Second, we predicted that ethnic identity is an important individual difference moderator
that impacts the extent to which experiencing racism activates a stress response. Ethnic identity
has been conceptualized as an individual difference in the significance to the self-concept of
being part of an ethnic group (Sellers & Shelton, 2003). Research shows that being strongly
identified as a member of one’s ethnic group buffers against health-harming racially-based
stressors (Sellers, Copeland-Linder, Martin, & Lewis, 2006; Wong, Eccles, & Sameroff, 2003).
Consistent with this research, it was predicted that ethnic identity would serve as a protective
factor.
Third, we predicted that participants who experienced racism would exhibit decreased
self-control, and be more likely to make an unhealthy food-choice. We further predicted a
positive relationship between ethnic identification and food-choice, such increased in ethnic
identification would be associated with an increased likelihood of making an unhealthy foodchoice among individuals in the racial discrimination conditions.
METHOD
Participants
One-hundred and forty one participants were recruited from the University of Texas at El
Paso. Ten participants were excluded because they did not meet basic qualification requirements
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because they responded “Yes” to two or more disqualifying questions (i.e. had consumed any
alcohol, caffeine, nicotine, and prescription/over-the-counter medications within the prior 12
hours; engaged in vigorous physical activity; had oral injuries or inflammation; and had a major
meal within 60 minutes of this study).
These exclusions resulted in a final sample size of 130 participants. All participants selfidentified Latinx (78.5% Female, Mage = 20.7 years; SD = 4.51; range = 18 - 42). All participants
volunteered to participate for course credit by selecting the study from a list posted on the
Psychology Department’s research participant pool Web site (students who participated in
Experiment 1 were not allowed to enroll for Experiment 2). We randomly assigned participants
to the racism (n =66) or no racism (n =64). The study was approved by the University of Texas,
El Paso, institutional review board, and all participants provided informed consent.
Sample Size
Two sample size estimations were conducted using G*Power (Faul, Erdfelder, Lang, &
Buchner, 2007) to calculate (1) calculate the sample size required to detect the effect of racial
discrimination on cortisol and (2) test the interaction between racial discrimination and ethnic
identity on stress (hear rate, anxiety, and cortisol). Separate sample size estimations were
conducted due to availability of resources (i.e. the cost associated with collecting and analyzing
cortisol).
The first sample size estimation tested the effect of experimental condition on cortisol. To
calculate sample size, we utilized the smallest experimental effect detected in Experiment 1.
Experiment 1 yielded an f²=.458. Using G*Power, we computed the required sample size to
detect a medium effect with the specified parameters: power=0.80, α=.05, f²=.458. This yielded a
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total sample size of 64 participants. The second power analysis was calculated to test the
interaction between experimental condition and ethnic identity on the following outcomes: heart
rate, self-reported anxiety, and cortisol. Using G*Power, we computed the required sample size
to detect a small effect with the specified parameters: power=0.95, α=.05, f²=.15. This yielded a
total sample size of 107 participants.
Design
Experiment 2 employed the same design as Experiment 1, a mixed factorial design. The
two independent variables were experimental condition (racism vs. no racism) and time (pre- vs.
post-interaction). Experimental condition was the between-groups factor and time was the within
subject (repeated measures) factor for heart rate, self-reported anxiety, adrenal hormone
(cortisol), and self-control. Ethnic identity served as a predictor variable. The dependent
variables included heart rate, self-reported levels of anxiety, cortisol, self-control, and foodchoice. Heart rate and self-reported levels of anxiety were measured using the methods described
in Experiment 1. No other variables were collected.
Materials and Procedure
Experiment 2 employed the same procedures as Experiment 1 with a few exceptions. All
participants were told that the purpose of the study is to (1) understand the extent to which UTEP
students identify as Latinx and (2) how mentoring helps reduce performance stress. The study
was completed through three phases: pre-test, interaction, and post-test.
Pre-test. Upon arrival, participants were asked to sign the informed consent form.
Following participants will complete a simple demographic and background questionnaire, an
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adapted version of the Multidimensional Inventory of Black Identity (described below), baseline
self- control, and baseline anxiety (state-trait anxiety inventory). Following, the Researcher
recorded a baseline reading of their heart rate using the NoninConnect Wireless Pulse Oximeter
and collected the first sample of saliva using the procedures outlined by Salimetrics Inc.
Sociodemographic and background Questionnaire. The item demographic questionnaire
assessed basic characteristics such as age, gender, ethnicity, and time spent living in the US
(Appendix G). In addition to the demographic questions, participants were asked the following
qualifying questions to ensure the quality of the saliva samples: “Have you consumed any
alcohol, caffeine, nicotine, and prescription/over-the-counter medications within the prior 12
hours?”; “Have you engaged in vigorous physical activity?”; “Do you have any oral injuries or
inflammation?”; “Have you had a major meal within 60 minutes of this study?”; and “To what
extent do you have the goal to eat healthily?”
Multidimensional Inventory of Black Identity (MIBI). The MIBI is a 20- item measure of
ethnic identity. The scale was adapted to assess Latinx identity such that the wording was
modified to replace the term Black(s) with a blank space, which in this case (Appendix H;
Johnson, Kurpius, Rayle, Arredondo, & Tovar-Gamero, 2005). The MIBI assesses the
dimensions of centrality and regard: (a) centrality (8 items; α= .75); (b) private regard (6 items;
α= .77); and (c) public regard (6 items; α= .75). Some sample items from each subscale include
(a) "I have strong sense of belonging to Latinxs "; (b)" I am proud to be Latinx ''; and (c) "In
general, others respect Latinxs,” respectively (Sellers, Rowley, Chavous, Shelton, & Smith,
1997). All items are were scored on a 7-point Likert type scale from Strongly Disagree (1) to
Strongly Agree (7). Scores were calculated by reverse-coding negatively worded items,
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summing across all items, and obtaining the mean for each subscale. The resulting Cronbach’s α
for the overall measure was α= .81.
The Brief Self-Control Scale. The Brief Self-Control measures dispositional selfregulatory behaviors (Appendix I). This scale is composed of 13 items rated on a 5-point scale,
ranging from 1 (Not at all like me) to 5 (Very much like me). Example items are ‘‘People would
say that I have iron self-discipline’’ and ‘‘I often act without thinking through all the
alternatives’’ (Tangney, Baumeister, & Boone, 2004). Self-control was collected during the pre(Cronbach’s α = 0.81) and post- (Cronbach’s α = 0.82) experimental manipulation.
Physiological indicators of stress. The same procedures detailed in Experiment 1 were
employed to record participants hear rate.
State-trait anxiety inventory. Participants' self-reported anxiety was measured using the
same scale described in Experiment 1. The resulting Cronbach’s α for this measure was α= .79
(pre-) and α= .73 (post).
Physiological indicators of stress – Passive drool saliva collection. Salivary cortisol is
frequently used as a biomarker of psychological stress and can assess trigger the hypothalamuspituitary-adrenal axis. We collected passive drool saliva from participants by using Saliva
Collection Kit purchased from Salimetrics®. Each kit contained a SalivaBio Oral Swab
(Illustration 1) and Swab Storage Tube (Illustration 2). Prior to the session, Researchers labeled
the tube using a bar-coded, cryo-label required for samples sent to Salimetrics SalivaLab
(Illustration 2). During the session, Researchers instructed each participant on the procedures for
collection. Each participant received a labeled swab and a tube, once before interacting with the
“mentor” and once after the interaction was over.
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Illustration 1: Picture of the Swab Storage Tube (top) and SalivaBio Oral Swab (bottom) used to
collect saliva for the analysis of Cortisol.

Illustration 2: Picture of the Swab Storage Tube with an identifying, bar-coded, cryo-label
(required for samples sent to Salimetrics SalivaLab).
At each point of saliva collection, participants were given the following instructions:
1. Peel back protective package and remove the SalivaBio Oral Swab (pictured in
Figure 3, bottom).
2. Remove SalivaBio Oral Swab from outer packaging and place into under the
tongue.
3. Keep SalivaBio Oral Swab in the mouth for 1-2 minutes.
4. Remove SalivaBio Oral Swab from mouth and immediately insert in the Swab
Storage Tube (pictured in Figure 3, top).
5. Recap Swab Storage Tube tightly.
After completing steps 1-5 listed above, the Researcher placed the tube in a -20˚C freezer
located in secure storage area only accessed by the research team (PSYCH 104). After all
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samples were collected, they were packaged and ship overnight for analysis at Salimetrics®.
Results were sent in a de-identified excel file to the principal investigator.
Interaction. The interaction in Experiment 2 followed the same procedures detailed in
Experiment 1.
Post-test. The researcher recorded the participant’s heart rate immediately after s/he
finished reading the feedback from the confederate. Once the participant was unhooked from the
NoninConnect Wireless Pulse Oximeter and their heart rate was recorded, participant was
instructed to place the second saliva swab in their mouth following the same procedures stated
above in Physiological indicators of stress – Passive drool saliva collection. Following,
participants completed the post- self-control scale, the post- anxiety, manipulation check
questions, and food-choice task.
Manipulation check. The participant rated the confederate on a series of traits: likeable,
friendly, intelligent, hard-working, trustworthy, compassionate, kind, open-minded, loyal, and
team-player (Appendix J). These items were rated on a 7-point Likert type agreement scale.
Lastly, the participants will be asked, “do you have any concerns regarding your interaction.” If
yes, participants will be asked to explain.
Food Choice Task. After completing the outcome measures stated above, participants
completed a food-choice task. The task posed a self-control dilemma in which participants had to
make one selection that represented a trade-off between the goal to eat healthy and the goal to
enjoy palatable foods. The food-choices include: (1) one tempting, but unhealthy, palatable food
product, or (2) one healthy food product that is not very palatable. Previous research has
provided recommendations on food items for trade-off (Salmon, Fennis, de Ridder, Adriaanse, &
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de Vet, 2014). Trade-off pairs included the following palatable choices: potato chips, and
cookies. The healthy choices include: cereal cookie and fruit sauce (Appendix K). The
participants were asked to select one food-item as a token of participation. Participants indicated
which product they prefer and the Researcher recorded the choice as (1) healthy or (0) unhealthy.
Their response was logged by the Researcher in Appendix L. After completing the task
participants were thanked and debriefed. Lastly, they were asked for a second time to consent
including their data after debriefed.
Statistical Analysis Plan
Reliability analyses. We conducted reliability estimates for the item scales by computing
Guttman-Cronbach’s alpha (α).
Repeated Measures MANOVA. Similar to Experiment 1, we conducted analyses with
the General Linear Model (GLM) in SAS®, version 9.4 (2012) and set hypothesis tests at α=
0.05, 2-tailed. Pillai’s trace was used as a test statistic in MANOVA. This test is considered to
be the most powerful and robust statistic for general use, especially when you have small sample
sizes.
Zero-order correlations. We conducted bivariate zero-order correlational analyses to
assess the relationship between ethnic identity, heart rate, anxiety, and cortisol.
Linear mixed model. To test the effect of condition and ethnic identity, we conducted a
linear mixed model that included the main effect of experimental condition, main effect of ethnic
identity, and the interaction on all stress outcomes. Additional analyses were conducted to probe
the interaction and assess at which values of ethnic identity the relationship between racial
discrimination and stress is significant.
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Chi-square test. We used Chi-square to test the relationships between experimental
condition and food-choice. In addition, we conducted an odds ratio to quantify the strength of
the association between the two events.
RESULTS
Manipulation Check
A one- way analysis of variance was conducted to determine the extent to which
participants ascribed positive trait ratings to the confederate as a function of experimental
condition. The trait ratings were likeable, friendly, intelligent, hard-working, trustworthy,
compassionate, kind, open-minded, loyal, and team-player. The analysis indicated that
participants’ responses differed significantly as a function experimental condition, F(1, 126) =
301.62, p < .0001. Participants in the racism provided lower trait ratings (M=1.94, SD=.72), than
participants in the no racism condition (M=3.98, SD=.61). These analyses support the prediction
that participants would rate the confederate lower in positive personal traits in the racism
condition in comparison to the no racism condition.
Effects of Racial Discrimination on Heart Rate
Consistent with Experiment 1, a 2 x 2 repeated-measures MANOVA was conducted to
examine changes in heart rate pre- and post- interaction as a function of experimental condition
(racism vs. no racism). The multivariate effect indicated that participants’ responses differed
significantly as a function of experimental condition, Pillai’s Trace = 0.11, F (1, 128) = 16.11, p
< .0001. The univariate analyses for each of the dependent variables indicated that participant’s
heart rate differed across experimental conditions. Specifically, results revealed no significant
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differences in heart rate levels by condition before the interaction with the confederate (F (1,
128) = 0.51, p = 0.47). Differences in heart rate levels differed after the interaction with the
confederate (F (1, 128) = 10.99, p < 0.001, ηp2 = 0.08). In the racism condition, participant’s
heart rate increased after interacting with the racist confederate (Mpre=77.41, Mpost=80.65, t (65)
=-2.45, p< .02). In contrast, heart rate decreased among participants in the no-racism after
interacting with the confederate (Mpre=75.89, Mpost=72.70, t (65) =3.59, p< .01). Figure 3 depicts
heart rate levels as a function of experimental condition at the two time points (pre- vs. post-).
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Figure 3: Experiment 2 -Effect of manipulated racism on heart rate after participants interacted
with the confederate. Condition differences for heart rate are statistically significant
at p<0.01
Effects of Racial Discrimination on Self-reported Anxiety
We tested the multivariate effect for the experimental condition by time on anxiety. This
analysis was statistically significant, Pillai’s Trace = 0.12, F (1, 126) = 16.44, p < .0001.
Participants’ self-reported anxiety significantly differed by pre- and post-interaction as a function
of whether they interacted with the racist or not racist confederate. The univariate analysis
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yielded no significant differences across condition in self-reported anxiety before the interaction
with the confederate (F (1,126) = 0.65, p = 0.42). In contrast, after the interaction with the
confederate, participants in the racism condition had significantly higher anxiety (F (1, 126)
=28.02, p = 0.001, ηp2 = 0.18). In the racism condition, participants’ self-reported anxiety
increased after (Mpre=2.32, Mpost=3.22, t (64) =-6.26, p< .001) interacting with the racist
confederate. Pre- and post- anxiety differed among participants in the no-racism condition
(Mpre=2.22, Mpost=2.42, t (63) =-2.22, p=.03). Figure 4 depicts self-reported anxiety as a function
of experimental condition at the two time points (pre- vs. post-).
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Figure 4: Experiment 2 -Effect of manipulated racism on anxiety after participants interacted
with the confederate. Condition differences for anxiety are statistically significant at
p<0.01.
Effects of Racial Discrimination on Cortisol
The multivariate effect for the experimental condition (racism vs. no racism) X time (preand post- interaction) on salivary cortisol was not statistically significant, Pillai’s Trace = 0.01, F
(1, 53) = 0.25, p < .62. Participants’ cortisol levels did not significantly differ between
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experimental conditions (Figure 5). In particular, there were no differences in cortisol scores
after the interaction between participants in the racist (M=.18, SD=.11) and non-racist conditions
(M=.17, SD=.09). Furthermore, across both conditions, participants expressed no significant
changes in cortisol after interacting with the racist and non-racist confederate. On average,
participant’s level of cortisol was 0.23 mcg/dL before interaction with the confederate and 0.17
mcg/dL after interaction, suggesting that cortisol levels decreased by .06 mcg/dL. It is important
to note that the average cortisol levels in this experiment are comparable to research that has
outlined “normal” ranges to be 10 to 20 micrograms per deciliter (mcg/dL) during the hours of
testing sessions, 8:00 a.m. to 5:00 p.m. (Greco & Walton-Ziegler, 2019).
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Figure 5. Experiment 2 -Effect of manipulated racism on cortisol after participants interacted
with the confederate. Condition differences for cortisol are not statistically
significant.
Racial Discrimination X Ethnic identity
To test hypothesis two, ethnic identity was introduced as a second independent variable
to the model tested above. Specifically, hypothesis two tested the multivariate effect for the
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interaction between ethnic identity and experimental condition by time on all
psychophysiological indicators of stress (heart rate, self-reported anxiety, and cortisol). In
addition, difference scores were calculated for all stress variables to further investigate the extent
to which ethnic identity and the experimental conditions interact to influence heart rate, anxiety
and cortisol.
We first tested the interaction between ethnic identity and experimental condition by time
on heart rate. Results revealed significant interaction between ethnic identity and experimental
condition by time on heart rate (Pillai’s Trace = 0.04, F (1, 125) = 5.66, p < .02). The univariate
analysis yielded no significant differences across condition in heart rate before the interaction
with the confederate (F (1,128) = 1.19, p = 0.32). After the interaction with the confederate,
participants in the racism condition had significantly higher heart rate (F (1, 128) =3.48, p =
0.02).
To further investigate the effect, we tested the effect of ethnic identity and experimental
condition on the difference score for heart rate (post heart rate – pre heart rate = Δ Heart Rate).
Results from a generalized mixed model resulted in a significant model (R2=0.15, F (1, 53) =
7.13, p = .001), where ethnic identity, experimental condition, and the interaction predicted
change in heart rate. Specifically, the main effect of experimental condition and the interaction
yielded significant effects (see Table 2).
Table 2. Predicting Δ heart rate from experimental condition, ethnic identity, and interaction
Variable

B

SE

t

p

Intercept

-19.77

10.29

-1.90

.06

Experimental Condition

37.67

13.29

2.83

.001
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Ethnic Identity

3.36

2.05

1.64

.10

Interaction

-6.31

2.65

-2.38

.02

The interaction was probed by testing the conditional effects of experimental condition at
three levels of ethnic identity, one standard deviation below the mean, at the mean, and one
standard deviation above the mean. As shown in Table 3, experimental condition was
significantly related to changes in heart rate when ethnic identity was one standard deviation
below the mean and when at the mean (p < .001), but not when ethnic identity was one standard
deviation above the mean (p = .29).
Table 3. Conditional Effects of experimental condition at values of ethnic identity
Ethnic Identity
One SD below mean (4.36)

95% CI

p

β
10.12

< .001

5.63

14.60

At the mean (4.97)

6.26

< .001

3.13

9.39

One SD above mean (5.58)

2.40

.29

-2.07

6.88

The Johnson-Neyman technique showed that the relationship between experimental
condition and changes in heart rate was significant when the mean of ethnic identity was less
than 5.37 but not significant with higher values. As shown in Figure 6, participants in the racism
who had low Latinx identification had greater upsurges in heart rate. In comparison to
participants in the no racism condition experienced the opposite, highly identified as Latinx
yielded a drop in heart rate after they interacted with the non-racist confederate.
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Change in Heart Rate

No Racism
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Ethnic Identity

Figure 6. Experiment 2 – Conditional effects of experimental condition on changes in heart rate
at values of ethnic identity
The interaction between ethnic identity and experimental condition by time on selfreported anxiety (Pillai’s Trace = 0.01, F (1, 123) = 1.27, p =.26), and cortisol (Pillai’s Trace =
0.01, F (1, 53) = 2.62, p =.11) were not significant. Also, the effect of ethnic identity,
experimental condition, and the interaction on the difference scores for anxiety and cortisol were
non-significant. Given that results were non-significant, the interaction was not probed.
Post-hoc analyses revealed that ethnic identity was not statistically correlated with the
stress outcome variables (heart rate, anxiety, and cortisol) in the racism condition (Table 4).
However, in the no racism condition, ethnic identity was positively correlated with change in
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heart rate (r= .27), pre cortisol (r=.45), post cortisol (r=.46), and changes in cortisol (r= -.38).
Strong identification with Latinx identity was associated with greater drops in heart rate, higher
expressed cortisol (before and after interaction with non-racist confederate), and greater cortisol
releases.
Table 4. Descriptive Statistics for the interaction between ethnic identity and experimental
condition by time on all psychophysiological indicators of stress
Racism
1. Ethnic Identity
2. Pre Heart Rate
3. Post Heart Rate
4. Δ Heart Rate
5. Pre Anxiety
6. Post Anxiety
7. Δ Anxiety
8. Pre Cortisol
9. Post Cortisol
10. Δ Cortisol

M

SD

4.96

0.66

1

2

3

4

5

6

7

8

9

77.41 12.22

.16

80.65 14.95

.01

.70*

3.24

10.74

-.18

-.16

.59*

2.33

.76

-.05

.14

.22

.15

3.23

.98

-.07

.29*

.24*

.14

.14

.90

1.16

-.03

.15

.14

.01

-.55*

.75*

.22

.16

.04

.00

-0.01

-.02

-.15

-.35

-.18

.18

.11

.06

.00

-.00

-.00

-.11

-.13

-.02

.61*

-.04

.13

-.00

.00

.02

.02

-.08

.33†

.20

-.70*

.14

M

SD

1

2

3

4

5

6

7

8

9

4.98

.55

No Racism
1. Ethnic Identity
2. Pre Heart Rate

75.89 11.98

-.14
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3. Post Heart Rate
4. Δ Heart Rate
5. Pre Anxiety
6. Post Anxiety
7. Δ Anxiety
8. Pre Cortisol
9. Post Cortisol
10. Δ Cortisol

72.70 12.19

.01

.83*

-3.19

7.09

.27*

-.27*

.32*

2.22

.78

-.03

.21†

.24*

.06

2.41

.72

.20

.06

.09

.06

.54*

.20

.73

.21†

-.18

-.18

-.01

-.55*

.41*

.25

.19

.45*

.05

.03

-.04

-.18

-.07

.13

.17

.09

.46*

.05

.06

.02

-.14

-.09

.08

.89

-.08

.12

-.38*

-.05

.00

.08

.18

.05

-.15

-.95*

-.70*

Note: * p < 0.05, †p <,.10

Effects of Racial Discrimination on Self-Control and Food-Choice
We predicted that participants who experienced racism would exhibit decreased selfcontrol and be more likely to make an unhealthy food-choice. The multivariate effect for the
experimental condition (racism vs. no racism) X time (pre- and post- interaction) on self-control
was not statistically significant, Pillai’s Trace = 0.001, F (1, 128) = 0.16, p=.69. There were no
significant differences in self-control between participants in racism condition (M=3.46, SD=.66)
and participants in the no racism condition (M=3.37, SD=.50) after interacting with the
confederate. However, results revealed a significant within-subjects effect for self-control.
Across conditions, participants expressed significant changes in self-control, F (1, 128) = 5.54,
p=.02, such that participants expressed higher (self-reported) self-control before interaction with
the confederate than after interaction (see Table 4).
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Figure 7. Experiment 2 -Effect of manipulated racism on self-control after participants interacted
with the confederate. Condition differences for self-control are not statistically
significant.
We tested the hypothesis that experiencing racism is more likely to be associated with
unhealthy food-choices. To test this hypothesis, we conducted a chi-square test to analyze
whether the probability of making an unhealthy food-choice in the racism condition exceeded the
probability of making an unhealthy food-choice in the no racism condition. Contrary to
predictions, the test revealed a marginal effect, such that participants in the racism condition
were more likely to make healthy food choices, X² (1) =3.62, p=.057. The odds of making a
healthy food-choice were 2.05 times higher in the racism group (Figure 7).
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Figure 8. Experiment 2 –Counts for food-choice task by experimental condition. Thirteen
responses missing due to refusal of snack.
We further predicted a positive relationship between ethnic identification and foodchoice, such that increases in ethnic identification would be associated with an increased
likelihood of making an unhealthy food-choice among individuals in the racism conditions. To
test this, a logistic regression was conducted. Table 5 contains the parameter estimates for the
logistic regression model. Results revealed no evidence that the ethnic identity affects foodchoice differently as a function of experimental condition, such that the extent to which the
participant identified as a Latinx played no role in their behavioral choices participants made
across conditions.
Table 5: Logistic Regression testing the interaction between experimental condition and ethnic
identity on food-choice in Experiment 2
DF

B

SE

Wald X2

p

Intercept

1

0.70

1.65

0.18

0.67

Ethnic Identity

1

-0.19

0.33

0.33

0.57

Parameter
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Experimental Condition

1

-0.81

1.65

0.24

0.62

Interaction

1

0.24

0.33

0.53

0.47

DISCUSSION
Experiment 2 sought to replicate the findings of Experiment 1 and extend those findings
by (1) testing cortisol as a physiological measure of stress and (2) investigate if racial
discrimination is a factor that impacts self-control and behavioral food-choices. The first
hypothesis of Experiment 2 predicted that participant’s in the racism condition would exhibit
greater heart rate/beats per minute, self-reported anxiety, and adrenal hormones (cortisol) after
the interaction with the confederate, in comparison to participants in the no racism condition.
Results from Experiment 2 were consistent with Experiment 1, experiencing racism lead to
increased heart rate and self-reported anxiety. Changes in heart rate differed by experimental
condition, such that the heart rate of participants in the racism condition increased 3.24 beats per
minute after the interaction with the confederate. In comparison, participants in the no racism
condition displayed a decrease in beats per minute. In addition, participants in the racism
condition reported feeling more anxious after their interaction with the racist confederate, such
that on average participants reported a one-point (0.90) increased on self-reported anxiety. These
results emulate those of Experiment 1, where participants also reported feeling more anxious and
exhibited increased heart rate after interacting with the racist confederate. Together, both
experiments suggest that exposure to individuals with negative attitudes toward the out-group
activates a myriad of psychophysiological responses to this stressor that can over time damage
the systems that regulate the body’s stress response.

47

Experiment 1 and 2 showed that coping with stressors activates of biological and
psychological responses, such as increased heart rate and anxiety. Following this idea,
Experiment 2 tested differences in salivary cortisol after being racially discriminated. Cortisol is
a steroid hormone that is produced by the adrenal glands and has shown to help the body respond
to stress or danger. Experiment 2 investigated if experiencing racial discrimination produces any
changes in cortisol levels recorded pre- and post- interaction with the confederate. Results
revealed no significant differences in cortisol as a function of experimental condition. Changes in
cortisol did not differ by experimental condition, such that differences in cortisol were not
explained by experiencing racism. These results add to mixed evidence on the link between
racial discrimination and cortisol activity (Korous, Causadias, & Casper, 2017). Researchers
argue that the relation between racial discrimination and physiological activity is complex and
multifaceted. For example, some studies have reported flatter diurnal slopes for African
American/Black adults (Adam et al., 2015) and across a diverse sample of racial/ethnic minority
(i.e., African American/Black, Hispanic/Latino, Pacific Islander, multiethnic/multiracial) young
adults (Zeiders et al., 2014), whereas null findings have been reported for Mexican American
adolescents (Zeiders et al., 2012). Given that our study utilized primarily Mexican American
college aged participants, our results are partially consistent with some of the noted research.
There are limitations to Experiment 2 that may potentially account for the null findings.
In particular, Experiment 2 did not account for time of day the cortisol samples were collected.
This is an important limitation as research shows that cortisol levels are high at waking with a
50-60% increase 30-40 min post wakening and then decline throughout the day, reaching the
lowest point around midnight (Levine et al., 2007). Future research should address this limitation
by assessing how time of day impacts the effect of racial discrimination on stress.
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The second hypothesis stated that ethnic identification impacts the extent to which
experiencing racism activates a stress response. The literature posits two competing hypothesis
that on one hand suggest that ethnic identity serves as a protective factor, and on the other that it
functions as risk factor. Most research has linked ethnic identity with exacerbated stress
responses when individuals are victims of discrimination (Smith and Silva, 2011). Although this
effect has been mostly, and vastly noted through correlational research, this experiment
manipulated the effect of racial discrimination to dissect its relation to ethnic identification. It
was predicted that ethnic identity would serve as a protective factor. This prediction was partially
supported. The interaction between ethnic identity and experimental condition did not affect
changes in anxiety and cortisol. However, results revealed the individuals low on ethnic identity
experienced larger upsurges in heart rate after interacting with the racist confederate. Experiment
2 found partial evidence that ethnic identity functioned as a protective factor. Participants in the
racism who expressed low Latinx identification had greater upsurges in heart rate. In comparison
to participants in the no racism condition experienced the opposite, such that participants who
highly identified as Latinx yielded a drop in heart rate after they interacted with the non-racist
confederate. That is, it appears that ethnic identity may be protective in conditions of lower
stress.
It was predicted that participants who experienced racism would exhibit decreased selfcontrol, and be more likely to make an unhealthy food-choice. Some researchers have argued
that self-control, might be difficult and resisting an action a limited resource. Thus, exercising
some degree of self- control on a task depletes self-control as a resource and in turn impairs
performance on any following tasks. Research has shown that among individual who belong to
ethnic groups, prejudice and discrimination depletes self-control. Results from Experiment 2 did
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not support this argument as experiencing racism increased the likelihood of making a healthy
food-choice. Contrary to predictions, results revealed that participants in the racism condition
were more likely to make healthy food choices, such that the odds of making a healthy foodchoice is 2.05 times higher in the racism group. In addition, results yielded no evidence that the
ethnic identity affects food-choice differently as a function of experimental condition. Overall,
Experiment 2 enhanced our understanding of how racial discrimination may indirectly impact an
individual’s ability to regulate their behavior and in turn, their health.
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General Discussion
SUMMARY OF THE RESEARCH
The present experiments tested the consequences of experiencing racism on
psychophysiological stress and executive function. Resilience and ethnic identity are examined
as protective factors. Experiment 1 tested how discrimination impacts (1) anxiety, (2) heart rate,
(3) working memory, and (4) the role of resilience as a protective factor. Results for Experiment
1 revealed significant increases in heart rate and self-reported levels of anxiety after experiencing
racism. Participants high on resilience exhibited less increase in anxiety, suggesting that
resilience is a protective factor that buffers the effect of racism. Working memory was not
affected by racial discrimination.
Experiment 2 sought to (1) replicate Experiment 1, (2) explore the interaction of ethnic
identification and racism on stress among Latinxs, and (3) establish a process model that explain
the mechanism of how perceiving prejudice activates a heightened biological stress response,
and in turn, impairs self-control leading to poor health choices. Results for Experiment 2
revealed that participants in the racism condition had significantly higher heart rate and anxiety,
in comparison to the no racism conditions. This is consistent with the results of Experiment 1.
Results showed no effect of condition on cortisol, such that experimental condition did not
produce any differences in pre- and post- cortisol changes. Furthermore, Experiment 2 found
partial evidence for the moderating role of ethnic identity between racial discrimination and
stress. Participants in the racism who highly identified Latinx who interacted with the racist
confederate had greater upsurges in heart rate. In comparison to participants in the no racism
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condition experienced the opposite. Lastly, contrary to predictions, participants in racism
condition were more likely to make a healthy food choice.
THE IMPORTANCE OF THE ROLE OF RACIAL DISCRIMINATION IN SHAPING THE HEALTH OF
MINORITIES
The literature posits that societal attitudes toward minorities have a significant impact on
health and an increasing focus on understanding intergroup relations has provided strong
correlational evidence to support this negative relationship. We examined the stress response
among a primarily Latinx sample after participating in an interaction with a racist confederate.
Across 2 experiments, our results demonstrate that experiencing racism leads to increased heart
rate and self-reported anxiety. Furthermore, the results support the role of resilience and ethnic
identity as a protective factor to the stress responses activated by racism.
Several reviews argue that the field lacks experimental research addressing the pathways
by which racism affects health. Among the experimental research, most studies have focused on
indirectly manipulating racism or measuring perceived racism (Pascoe & Smart Richman, 2009).
The experiments presented here tests an important research question by assessing the direct
effect of racism on evoking a physiological stress response.
In addition, this research expands on correlational research that describes the relationship
between self-reported stress and racism by experimentally showing that racism impacts stress in
two ways – explicitly and through self-report. By measuring stress through self-report and
physiological markers, we provide evidence for the degree to which discrimination affects a
physiological response that is related to self-expressed levels of anxiety. In addition, this study
provides support to the argument that resilience is a protective factor that aids individuals who
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experience racism. In particular, the research presented here provides some evidence that the
negative effect of racism is attenuated by resilience. Future studies should focus on delineating
how and why resilience functions as a protective factor.
Research has shown that among individual who belong to stigmatized groups, racial
discrimination depletes self-control. For example, research has shown that individuals whose
stigma was made salient had more impaired self-control than those whose stigma was not made
salient (Inzlicht, McKay, & Aronson, 2006). The implication is that dealing with experiences of
discrimination may leave individuals with less energy or resources for making healthy behavior
choices. Similarly, by triggering a sustained activation of stress responses, racism may decrease
an individual’s cognitive resources and working memory capacity. The present study found no
support for the effect of racism on working memory and self-control. One limitation is that these
experiments did not trigger a sustained stress response. In addition, one working memory task
was coded incorrectly, and the methodologies employed in this study to assess working memory
were limited. For this reason, we argue that experiencing racism leads to increased working
memory and the greater utilization of cognitive resources that may potentially affect subsequent
behaviors. Currently research is working on testing this hypothesis and future research should
focus on this relationship by employing improved methodologies to investigate the extent to
which racial discrimination impairs or improve executive function, self-control, and working
memory.
A recent meta-analysis identified sixteen studies that examined the effect of racial
discrimination on cortisol (Korous, Causadias, Casper, 2017). Of the total only four employed an
experimental design and measured cortisol reactivity by comparing levels of cortisol reactivity
before and after the experimental manipulation. The review of experimental studies found a
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significant negative correlation between racial discrimination and cortisol outputs (r=-.267).
Thus, in general research suggests that racial discrimination leads to increased levels of cortisol.
Experiment 2 detailed above, did not find support for this idea, such that experiencing racial
discrimination did not impact changes in levels of cortisol. It is speculated the null findings
might be a function of several limitations. First, participant’s saliva/cortisol was collected
immediately (1 minute) after ending the 20-minute interaction with the racist confederate. There
is limited research that makes best practices recommendations for collection after experiencing a
social stressor. However, Roelof and colleagues (2007) collected cortisol 20 minutes after a
social stressor task. These discrepancies will be addressed in future research and should be
considered by researchers measuring the effect of racial discrimination on biological samples. In
addition, research has shown that cortisol is at its waking nadir between 2:00 p.m. and 7:00 p.m.
(Townsend, Eliezer, Major, & Berry Mendes, 2014). Experiment 2 did not control time of day,
potentially confounding the outcomes. Future studies should use the time of day to calculate
diurnal slopes, as they have shown to be significantly associated with poorer physical and mental
health outcomes.
The research presented here integrates health and social psychological research provide
an interdisciplinary approach to investigate the pathways that lead individuals who experience
racism to increased stress and potentially decreased health status. A recent report found that half
of the minorities in the US have experienced discrimination or have been treated unfairly
because of their ethnicity (Krogstad & López, 2016). This fact reinforces the need to enhance
our understanding about the intersectionality between cultural factors and racism as pathways to
negative health outcomes.
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Conclusion
The experiments presented here make a unique contribution to racial discrimination
research and our understanding of the factors that contribute to the disproportionate health
outcomes among Latinx. The proposed set of experiments make two novel contributions to the
literature. First, the experiments link racial discrimination to psychophysiological indicators of
acute stress. This is an important first step as research has shown that chronically elevated stress
levels appear to mediate effects of racial discrimination on allostatic load and disease (Berger &
Sarnyai, 2015). The second novel contribution is describing the ways in which resilience and
ethnic identity function as protective factors. This research provides a foundation that delineates
the mechanism in which stress becomes a risk factors for people who strongly identify with their
ethnic group and how resilience helps people combat the negative consequences of racial
discrimination. The proposed research is the first step to outline the pathway. Support for this
pathway can provide a basis for experimenting how the mechanisms of stress impact health
outcomes amongst individuals with experience discrimination. The fact that about half of
Latinxs in the U.S. say they have experienced discrimination or have been treated unfairly
because of their ethnicity reinforces the importance of understanding the intersectionality of
ethnic identity and perceived prejudice as pathways to negative health outcomes.
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Appendix A
Sociodemographic and Background Questionnaire for Experiment 1
1. Age:
2. Gender: ___Female (1)

___Male (2)

___Transgender (3) ___Other (4)

3. Ethnic and Cultural Background (Check all that apply)
a. ___Hispanic(1)
b. ___ Latino (2)
c. ___ Mexican (3)
d. ___ Mexican-American (4)
e. ___ Caucasian/White (non-Hispanic) (5)
f. ___ Asian (6)
g. ___ Caucasian/White (non-Hispanic) (7)
h. ___ African-America (8)
i. ___ Native American (9)
j. ___ Other (write in)_________________________________ (10)
4. How long have you lived in the US? : ___
5. What is your classification?
a. ___Freshman (1)
b. ___ Sophomore (2)
c. ___ Junior (3)
d. ___ Senior (4)
e. ___ Graduate (5)
f. ___ Don’t know (6)
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Appendix B
Brief Resilience Scale
Please indicate the extent to which you agree with each of the following statements by using the
following scale: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree.
1. I tend to bounce back quickly after hard times

2. I have a hard time making it through stressful events

3. It does not take me long to recover from a stressful event

4. It is hard for me to snap back when something bad happens

5. I usually come through difficult times with little trouble

6. I tend to take a long time to get over set-backs in my life
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Appendix C
State-trait Anxiety Inventory
Please indicate how much each of the following statements reflects how you currently feel are
using the scale provided: 1=Not at all, 2= Somewhat= 3 Neutral, 4=Moderately, 5= Very Much

1. I feel calm.
2. I am tense.
3. I feel upset.
4. I am relaxed.
5. I feel content.
6. I am worried.
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Appendix D
Racism Condition: Dialogue Script between Confederate (Troy) and Participant
Troy:
Sends video:
https://www.dropbox.com/sh/963ry0e3jv68v4o/AADnHAfggzLomMSC81tZvDQna?dl=
0
Participant:
Hi (Name of Mentor). My name is ___________. I am currently an undergraduate at the
University of Texas at El Paso, which is at the US-MX border. I am currently a
__(Classification)__ studying ___________ with a minor in ____________. I am from
___________________ and I have lived in El Paso for ___________. I am a (write your
ethnicity). To me, being a (ethnicity) means
_______________________________________.
Troy:
Nice to meet you [Name]! I’m ready to start, do you have any questions?
Participant:
I have a question Troy, Why are you interested in this mentoring program?
Troy:
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My advisor made me participate. He thinks I need exposure to mentoring minorities or
community service. Same thing. Next question…
Participant:
How many minority students have you mentored in the past?
Troy:
Zero. In my university I work with mostly white students like me. They are well
advanced in their studies compared to others that are less fortunate across the United
States. I don’t really interact or work with minorities because we don’t have a lot in
common.
Participant:
Why do you think diversity is important?
Troy:
I think diversity is important because minorities need a lot of help. For example,
minorities need to learn how to read and write English properly. This is America. Also,
minorities need help and education to decrease the overwhelming amount of violent
crime in our major cities committed by blacks and Latinos.
Participant:
What do you offer as a mentor?
Troy:
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I think I would be a great mentor because I can teach minorities how America works. I
really believe we can make America great again and it starts helping minorities
understand their place in society. I have some questions for you…. What are two of
your strengths? And what is your weakness?
Participant:
Responds with strengths and weaknesses…
Troy:
Those are interesting choices…. What are your plans after you graduate?
Participant:
Responds with post-grad plans…
Troy:
Good luck with those plans! Now I am going to send you some questions and a template
to evaluate your skills. You will be timed so I can know how easy or difficult
completing this task was for you. The researcher will give you 4 minutes to complete
this task. Please try your best! Do you have any questions?
Participant:
Ready
Troy:
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Question 1: Abby is younger than Kelsey and Kelsey is older than Lily. Lily is younger
than Jackie. Clare is older than Abby. Mary is younger than Clare. Karen is older than
Mary. Who cannot be the oldest?
a)Lauren
b)Clare
c)Mary
d)Kelsey
Question 2: In a class of 78 students, 41 are taking French and 22 are taking German.
Of the students taking German or French, 9 are taking both courses. How many students
are not enrolled in either course?
a)6
b)15
c)24
d)33
Writing prompt for evaluation: In 3-4 sentences, tell me why you are studying [major].
Participant:
[Example] I am studying criminal justice because is something that really attracts
me.and because I need my degree for my dream job. The way that if I work for my
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dream job, Customs and Border protection officer, I would be able to make the US a
better country by arresting illegal immigrants and confiscating drug trafficking or illicit
money. By doing the tasks mentioned above I would feel better consciously and would
also be helping many US citizens by not letting drugs pass to the US.
Troy:
Thanks, I got your responses. I just wanted to let you know that the researchers gave me
a semi-structured rubric to calculate your grade. So basically, half of your grade
depends on me as an evaluator. It can range from A+ to F. Give me a few minutes to
calculate your grade.
Troy:
Your grade is: C+ I want to say I am disappointed with your performance but I kind of
saw it coming. I think it’s because you are in a clear disadvantage and it showed in your
responses and writing. I’m not sure if English is your first language but it seems to me
that you need to improve in this area. Also, I am concerned with your logic and
reasoning performance, but maybe these can be associated with cultural/regional
differences. I would recommend the following:
·Student learns English
·Spends more time studying
·Immersion in American culture (after all this is America!)
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· Student should consider settling for an Associate’s Degree or stick to the traditional
trades of his people. Like construction & welding & hair styling… etc.
Participant:
I've been told that I could give you some feedback about you being a mentor. I think
that you still need a lot of work as a mentor, you should probably get help from one of
your superiors on how to become a better one and how to give feedback. But hey,
nobody is perfect so you still go time to become a better one, as I will try to learn
English.
Troy:
That's all I have [NAME], I hope that helps you improve in some school related tasks.
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Appendix E
No Racism Condition: Dialogue Script between Confederate (Troy) and Participant
Troy:
Sends video:
https://www.dropbox.com/sh/963ry0e3jv68v4o/AADnHAfggzLomMSC81tZvDQna?dl=0
Participant:
Hi (Name of Mentor). My name is ___________. I am currently an undergraduate at the
University of Texas at El Paso, which is at the US-MX border. I am currently a
__(Classification)__ studying ___________ with a minor in ____________. I am from
___________________ and I have lived in El Paso for ___________. I am a (write your
ethnicity). To me, being a (ethnicity) means
_______________________________________.
Troy:
Nice to meet you [Name]! I’m ready to start, do you have any questions?
Participant:
I have a question Troy, Why are you interested in this mentoring program?
Troy:
My advisor made me participate. He thinks engaging in mentoring of minorities is
important to my development.
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Participant:
How many minority students have you mentored in the past?
Troy:
Zero. In my university I work with mostly white students like me. I don’t really work
with minorities but I am excited to work with you!
Participant:
Why do you think diversity is important?
Troy:
I think diversity is important because our nation is changing, and our higher education
institutions need to reflect this diversity. Also, I think diversity in the workforce fosters
innovation and competitiveness in business.
Participant:
What do you offer as a mentor?
Troy:
What I offer is knowledge and expertise. I think I would be a great mentor because I can
teach minorities how academia works. I think this experience can help me grow as a
professional. I have some questions for you too... What are two of your strengths? And
what is your weakness?
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Troy:
Those are interesting choices! What are your plans after you graduate?
Participant:
Responds with post-grad plans…
Troy:
Good luck with those plans! Now I am going to send you some questions and a
template to evaluate your skills. You will be timed so I can know how easy or difficult
completing this task was for you. The researcher will give you 4 minutes to complete
this task. Please try your best! Do you have any questions?
Participant:
Ready
Troy:
Question 1: Abby is younger than Kelsey and Kelsey is older than Lily. Lily is younger
than Jackie. Clare is older than Abby. Mary is younger than Clare. Karen is older than
Mary. Who cannot be the oldest?
a)Lauren
b)Clare
c)Mary
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d)Kelsey
Question 2: In a class of 78 students, 41 are taking French and 22 are taking German.
Of the students taking German or French, 9 are taking both courses. How many students
are not enrolled in either course?
a)6
b)15
c)24
d)33
Writing prompt for evaluation: In 3-4 sentences, tell me why you are studying [major].
Participant:
[Example] I am studying criminal justice because is something that really attracts
me.and because I need my degree for my dream job. The way that if I work for my
dream job, Customs and Border protection officer, I would be able to make the US a
better country by arresting illegal immigrants and confiscating drug trafficking or illicit
money. By doing the tasks mentioned above I would feel better consciously and would
also be helping many US citizens by not letting drugs pass to the US.
Troy:
Thanks, I got your responses. I just wanted to let you know that the researchers gave me
a semi-structured rubric to calculate your grade. So basically, half of your grade
depends on me as an evaluator. It can range from A+ to F. Give me a few minutes to
calculate your grade.
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Troy:
Your grade is: C+ I want to say I am impressed with your performance but I kind of saw
it coming. I think it’s because you are in a clear advantage and it showed in your
responses and writing. One explanation for your grade is that maybe you got nervous
during the test. It seems to me that you have the ability to think logically and critically
about the problems but there are some clear areas where you can improve. I would
recommend the following:
•

Practice reading the problem then attempting to solve it.

•

Spend more time on the details

•

Immersion in the academic experience

•

Student should consider taking a logic and reasoning course

That's all I have [NAME], I hope that helps you improve in some school related tasks.
Participant:
[Example] I've been told that I could give you some feedback about you being a mentor.
I think that you still need a lot of work as a mentor, you should probably get help from
one of your superiors on how to become a better one and how to give feedback. But
hey, nobody is perfect so you still go time to become a better one, as I will try to learn
English.
Troy:
Thank you for your feedback, have a good day
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Appendix F
Research Assistant Log Sheet – Experiment 1
Participant ID: _______________
Heart rate:
RA reads: As a reminder, we want to see if mentoring eases the amount of stress that you
experience. For that reason, we will be recording your heart rate. Science shows that when
students are mentored, they are more focused and less stressed. These benefits have shown to
increase performance and academic success!
If you don’t mind, we can place this device on your fingertip.
“If for any reason, the device falls off or you would like to adjust it, please ring the bell and I
will reposition the device.
BPM (HR)

SpO2%

Time

Phase I
Phase III

Memory Task 1: RA reads: Now I am going to test you on a simple calculation task. Please start
at 100 and subtract 7 for a total of 5 trials (100-7; 93-7, 86-7, 79-7, 72-2; and 65).
Calc 1: 93

Calc 2: 86

Calc 3: 79
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Calc 4: 72

Calc 5: 65

Total
correct

Attempt:
þ -right
ý - wrong

Memory Task 2: RA reads: Next, please do the following count-back task. All you have to do is
to count backwards for 10 continuous numbers as quickly as possible. For example, if I say 10,
you say go and start counting (10, 9, 8…..) I am going to time you, please say go when you are
ready. Start begin counting at the number 20…
When you are ready say go.
Try 1

Time

Try 2

Time

Attempt:
þ -right
ý - wrong

Does participant content after debrief? Check one.
Yes

No
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Try 3

Time

Appendix G
Sociodemographic and Background Questionnaire for Experiment 2
1. Age:
2. Gender: ___Female (1)

___Male (2)

___Transgender (3) ___Other (4)

3. Ethnic and Cultural Background (Check all that apply)
a. ___Hispanic(1)
b. ___ Latino (2)
c. ___ Mexican (3)
d. ___ Mexican-American (4)
e. ___ Caucasian/White (non-Hispanic) (5)
f. ___ Asian (6)
g. ___ Caucasian/White (non-Hispanic) (7)
h. ___ African-America (8)
i. ___ Native American (9)
j. ___ Other (write in)_________________________________ (10)
4. How long have you lived in the US? : ___
5. What is your classification?
a. ___Freshman (1)
b. ___ Sophomore (2)
c. ___ Junior (3)
d. ___ Senior (4)
e. ___ Graduate (5)
f. ___ Don’t know (6)
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6. Have you consumed any alcohol, caffeine, nicotine, and prescription/over-the-counter
medications within the prior 12 hours?”
___Yes (1)

___No (0)

7. “Have you engaged in vigorous physical activity?”
___Yes (1)

___No (0)

8. “Do you have any oral injuries or inflammation?”
___Yes (1)

___No (0)

9. “Have you had a major meal within 60 minutes of this study
___Yes (1)

___No (0)

10. “To what extent do you have the goal to eat healthily?”
1 (not at all)

2

3

4

5

6
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7 (very much)

Appendix H
Multidimensional Black Identity Inventory
Please indicate the extent to which you agree with each of the following statements by using the
following scale: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree.
Centrality Scale
1. Overall, being _____ has very little to do with how I feel about myself. (R)
2. In general, being _____ is an important part of my self-image.
3. My destiny is tied to the destiny of other _____ people.
4. Being Black is unimportant to my sense of what kind of person I am. (R)
5. I have a strong sense of belonging to _____ people.
6. I have a strong attachment to other _____ people.
7. Being _____ is an important reflection of who I am.
8. Being _____ is not a major factor in my social relationships. (R)
Private Regard Subscale
1. I feel good about _____ people.
2. I am happy that I am _____.
3. I feel that _____ have made major accomplishments and advancements.
4. I often regret that I am _____. (R)
5. I am proud to be _____.
6. I feel that the Black community has made valuable contributions to this society
Public Regard Subscale
1. Overall, _____ are considered good by others.
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2. In general, others respect _____ people.
3. Most people consider _____, on the average, to be more ineffective than other racial
groups. (R)
4. _____ are not respected by the broader society. (R)
5. In general, other groups view _____ in a positive manner.
Society views _____ people as an asset.
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Appendix I
Self-Control Scale
Please indicate how much each of the following statements reflects how you typically are using
the scale provided: 1=Not at all, 2=Not much, 3=Neutral, 4=Somewhat, 5=Very much
1. I am good at resisting temptation.
2. I have a hard time breaking bad habits. (R)
3. I am lazy. (R)
4. I say inappropriate things. (R)
5. I do certain things that are bad for me, if they are fun. (R)
6. I refuse things that are bad for me.
7. I wish I had more self-discipline. (R)
8. People would say that I have iron self- discipline.
9. Pleasure and fun sometimes keep me from getting work done. (R)
10. I have trouble concentrating. (R)
11. I am able to work effectively toward long-term goals.
12. Sometimes I can’t stop myself from doing something, even if I know it is wrong. (R)
13. I often act without thinking through all the alternatives. (R)
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Appendix J
Manipulation Check – trait ratings
Please indicate the extent to which you agree with each of the following statements by using the
following scale: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree.
My mentor is:
1. Eager to work with me.
2. Likeable
3. Friendly
4. Intelligent
5. hard-working
6. trustworthy
7. compassionate
8. kind
9. open-minded
10. loyal
11. team-player
12. Do you have any concerns regarding your mentor?
___Yes (1)

___No (0)

13. If yes, please explain:
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Appendix K
Unhealthy food-choices

Healthy food-choices

90

Appendix L
Research Assistant Log Sheet – Experiment 2
Participant ID: _______________
1. Introduce yourself and study to participant.
2. Ask him/her to sign consent form
3. Give a brief summary of the study
4. Ask the questions below:
•

Have you consumed any alcohol, caffeine, nicotine, and prescription/over-the-counter
medications within the prior 12 hours?”
§

•

___No (0)

“Do you have any oral injuries or inflammation?”
§

•

___No (0)

“Have you engaged in vigorous physical activity?”
___Yes (1)

•

___Yes (1)

___Yes (1)

___No (0)

“Have you had a major meal within 60 minutes of this study
§

___Yes (1)

___No (0)

5. Collect HR and saliva (for 1-2 minutes)
BPM (HR)

SpO2%

Phase I
Phase III
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Time

6. Ask participant to complete questions until they see STOP
7. Instruct participant to video
8. Ask participant to introduce him/herself, and explain question format
9. At some point in their conversation with mentor, time them
10. When participant gets feedback, collect HR and cortisol again
11. Ask them to finish items on sheet
12. When finished with scale, ask if they want a snack. Check one.

Healthy

NOT healthy

Refused

13. Give them the debrief. Check one.
Yes

No

Comments:
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